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Description
Technical Field

[0001] The present invention relates to a terminal de-
vice that executes an installed application program, and
to a relay device that relays data between different net-
works.

Background Art

[0002] Various application programs can be installed
in a terminal device such as a personal computer, to pro-
vide a variety of functionality. Such application programs
can be installed by means of storage media such as a
CD-ROM, or via a server on a network such as the Inter-
net; alternatively, application programs may be prein-
stalled by a manufacturer of a terminal, or installed by a
retail seller of a terminal who has a license contract with
the application program manufacturer.

[0003] However, not all sources of application pro-
grams can be trusted; malicious individuals may, for ex-
ample, make available damaging or dangerous software
via servers on the Internet.

Disclosure of Invention

[0004] The present invention has been made in light
of the above problem, and has as its object the provision
of a terminal device and a relay device capable of noti-
fying a user of a terminal of differences in sources of
application programs executed on the terminal.

[0005] To achieve the stated object, the presentinven-
tion provides a terminal device which has a storage
means for storing a plurality of applications; and an ap-
plication executing means for executing an application
stored in the storage means, and for giving a user a no-
tification on the basis of a source of an application being
executed.

[0006] The application executing means may deter-
mine a source of an application on the basis of an instal-
lation method of the application.

[0007] The application executing means may change
the notification on the basis of whether the application
being executed is downloaded from a network.

[0008] The application executing means may change
the notification on the basis of whether the application
being executed is read out from an external storage me-
dium.

[0009] The application executing means may change
the notification on the basis of whether reliability of the
application being executed is guaranteed by a third party
which is different from a provider of the application.
[0010] The application stored in the storage means
may include an application downloaded from a network
via a relay device, and the application executing means
may determine whether reliability of the application is
guaranteed on the basis of whether there is a predeter-
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mined identifier added by the relay device.

[0011] The storage means may have the first storage
means for storing an application obtained from external
storage medium; and the second storage means for stor-
ing a preinstalled application.

[0012] The application executing means may change
the notification on the basis of whether the application
being executed is from the first storage means or from
the second storage means.

[0013] The terminal device may also have a display
means for displaying various information under control
of the application executing means. Also, the application
executing means may display by image on the display
means the notification that differs on the basis of source
of application.

[0014] The display means may display an image for
an application executed by the application executing
means on a first displaying area, and an image for the
notification information on a second displaying area that
is independent from the first displaying area.

[0015] Also, according to a method of the present in-
vention for having a terminal device to execute an appli-
cation: a terminal device downloads an application from
a network; the terminal device stores the application in
a storage unit in relation to a download identifier showing
that the application is a downloaded application; and the
terminal device, if a download identifier is related to an
application when executing the application, displays a
predetermined image on a display of the terminal device.
[0016] According to a method of the present invention
for having a terminal device to execute an application:
the terminal device downloads an application from a net-
work through a relay server; and the terminal device, if
the terminal device finds an identifier attached by a relay
server on the application when executing the application,
displays a predetermined image on a display of the ter-
minal device.

[0017] Also, the present invention provides a program
product for having a computer to perform processes of:
downloading an application from a network by using a
communication unit; storing the application in a storage
unit in relation to a download identifier showing that the
application is a downloaded application; and displaying
a predetermined image on a display of the terminal de-
vice, if a download identifier is related to the application
when the application is being executed.

[0018] Further, the present invention provides a com-
puter-readable medium for storing a program for having
a computer perform processes of: downloading an ap-
plication from a network by using a communication unit;
storing the application in a storage unit in relation to a
download identifier showing the application is a down-
loaded application; and displaying a predetermined im-
age on a display of the terminal device, if a download
identifier is related to the application when the application
is being executed.

[0019] The presentinvention also provides a relay de-
vice for relaying data between a first network and a sec-
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ond network, the relay device comprising: a receiving
means for receiving data from the first network; and a
forwarding means for forwarding data received by the
receiving means to the second network, and for adding
a predetermined identifier to the data when reliability of
the data is not assured by a third authority that is different
from the source of the data.

[0020] Data received by the receiving means from the
first network may be sent by a server connected to the
first network; and the forwarding means may determine
whether reliability of the data is assured on the basis of
identification of the server that sends the data received
by the receiving means.

[0021] The source of an application is determined on
the basis of the installation embodiment, that is how the
application is installed. As installation embodiments,
there are, for example, a method of installing from a stor-
age medium, and a method of installing after download-
ing from a network.

Brief Description of the Drawings
[0022]

Fig. 1 is a block diagram showing elements used
when a mobile phone MS according to the first em-
bodiment downloads an application.

Fig. 2 is a block diagram showing a configuration of
the mobile phone MS according to the embodiment.
Fig. 3 is a diagram showing an example of an appli-
cation control table TBL of the embodiment.

Fig. 4Ais a diagram showing an example of adisplay
of a liquid crystal display MS4 during execution of a
preinstalled application, and Fig. 4B is a diagram
showing an example of the display of liquid crystal
display MS4 during execution of a downloaded ap-
plication.

Fig. 5 is a schematic diagram showing an execution
environment of an application in the mobile phone
MS according to the first embodiment.

Fig. 6 is a diagram showing a data sequence when
the mobile phone MS according to the first embodi-
ment downloads an application through gateway
server GWS.

Fig. 7 is a diagram showing an example of display
of liquid crystal display 14 in the first embodiment.
Fig. 8 is a flowchart showing a process performed
at the time of executing an application in CPU 11 of
the mobile phone MS according to the first embodi-
ment.

Fig. 9 is a flowchart showing a process performed
at the time of executing an application in CPU 11 of
the mobile phone MS according to modification 1.
Fig. 10 is a block diagram showing a configuration
of the mobile phone MS according to modification 2.
Fig. 11 is a block diagram showing elements used
when the mobile phone MS according to the second
embodiment downloads an application.

10

15

20

25

30

35

40

45

50

55

Best Mode for Carrying out the Invention

[0023] Preferred embodiments of the present inven-
tion will now be described below referring to the accom-
panying drawings. In the following description, the sub-
ject matter of the embodiment relates to an application
written in a non-volatile memory, and aterm "application”,
as used below, precludes a file (for example, applet or
GIF file) designated by a tag in data of Hypertext Markup
Language type (hereafter, "HTML data"), executed on a
browser.

[1] First Embodiment

[0024] Fig. 1 shows elements used by a mobile phone
MS when downloading an application from a server on
the Internet, according to the present embodiment. Al-
though a mobile phone MS is used in the present em-
bodiment, a terminal device such as a PDA can also be
used in the present invention.

[0025] Referringto Fig. 1, description will now be given
with respect to elements through which the mobile phone
MS downloads an application from IP server W via the
Internet.

[0026] An application stored in IP server W is trans-
mitted to a mobile phone MS through the Internet INET,
a gateway server GWS, and a mobile packet communi-
cations network MPN. It is to be noted that in Fig. 1, to
prevent the drawing from being overly complex, only one
mobile phone MS, one base station BS, and two IP serv-
ers W are respectively shown. In actuality, however, sev-
eral mobile phones MS, base stations BS, and IP servers
W exist in the network.

[0027] IP server W is a computer system owned by
Information Provider (IP). The IP server W, for example,
holds HTML data, a software called Java application writ-
ten in Java (trademark) programming language and var-
ious applications written in other programming languag-
es (hereafter, the term application is used generically to
refer to Java and other applications, unless otherwise
stated). Applications held in the IP server W include, for
example, an application for performing online trading
such as stock trading, an address book application, and
Personal Information manager application (PIM). Each
application is stored differently, depending on its type.
For example, a Java application is divided into ADF hav-
ing attributes such as a name of the application, and Jar
containing a data body of the application; and ADF and
Jar are held in IP server W. In the following explanation,
unless there is a specific need to distinguish ADF from
Jar, they will each be referred to as a Java application.
Applications otherthan Java applications are stored with-
out being divided.

[0028] AURLissetforeachone of dataincludingthese
applications. IP server W extracts URL included in the
GET request, received from the Internet INET, and sends
the data designated by the URL to the Internet INET in
response to the request. If the URL included in the GET
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request, received by IP server W, designates an appli-
cation other than a Java application, IP server W simply
sends back the designated application body to the Inter-
net. However, if the URL designates a Java application,
IP server W sends ADF of Java application designated
by the URL to the Internet. Then, if a delivery request of
Jar correlating to the sent ADF is received, IP server
sends the Jar corresponding to the delivery request.
[0029] Mobile phone MS can conduct data communi-
cation via a mobile packet communication network MPN.
In addition, mobile phone MS can conduct voice commu-
nication via a mobile telephone network (not shown). Mo-
bile phone MS stores a World Wide Web (WWW) brows-
er, which a user of mobile phone MS uses to browse
pages provided via IP server W. WWW browser provided
in mobile station MS also functions to execute Java ap-
plets. When browsing a WWW page, a WWW browser
can download a Java applet designated by a tag and
execute the downloaded Java applet. Besides, mobile
phone MS is able to execute various applications such
as a Java application downloaded from IP server W.
[0030] In addition, according to the present embodi-
ment, the mobile phone MS treats an application differ-
ently depending on its source. More specifically, mobile
phone MS is able to notify a user that an application,
when it is executed, has been downloaded. The specific
configuration for realizing this function will be explained
in detail later.

[0031] Mobile packet communications network MPN
is a communication network for providing a packet com-
munication service to mobile station MS, and has a pack-
et subscriber processing device (not shown) in addition
to gateway server GWS and a plurality of base stations.
[0032] Gateway server GWS is a computer system
provided in a mobile packet gateway switching center
that connects the mobile packet communications net-
work to the Internet INET. The gateway server GWS ex-
ecutes protocol conversion on the received data so as
to be conformed with the destination network and then
transmits the converted data. Data communications be-
tween mobile packet communication network MPN and
the Internet INET in the present embodiment is realized
by the function of gateway server GWS.

(A) Hardware Configuration of Mobile Phone MS

[0033] Fig. 2 is a block diagram showing a configura-
tion of the mobile phone MS according to the present
embodiment.

[0034] As shown in the figure, mobile phone MS has
a controller MS1, a transmitter-receiver part MS2, an in-
struction input part MS3, a liquid crystal display MS4, and
a bus MS5 used for data transmission between each el-
ement.

[0035] Transmitter-receiver part MS2, under the con-
trol of controller MS1, performs wireless communication
with base station BS of mobile packet communications
network MPN.
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[0036] Instruction input part MS3 is provided with a va-
riety of buttons such as push button (PB), and also with
cursor keys. When a user performs an input operation,
instruction input part MS3 sends an operation signal in
response to the input operation to controller MS1. Liquid
crystal display MS4 is comprised of a display device such
as liquid crystal panel, and displays various information
under the control of controller MS1.

[0037] Controller MS1 comprises, for example, a Cen-
tral Processing Unit (CPU) 11, a Read Only Memory
(ROM) 12, a Random Access Memory (RAM) 13 and a
EEPROM 14, and controls each part of mobile phone
MS. ROM 12 stores various applications such as a WWW
browser, and a control application. The application stored
in ROM 12 is an application stored in a production proc-
ess of the mobile phone MS (pre-installed), and reliability
of the application is assured by a mobile communication
carrier or maker of mobile phone MS. In the following
explanation, the application preinstalled in the ROM 12
is referred to as a preinstalled application.

[0038] RAM 13is used as a work area of CPU 11 and
temporarily stores data such as HTML data and applica-
tions downloaded from IP server W.

[0039] EEPROM 14 has an application storage area
14a and a table area 14b. In application storage area
14a, applications downloaded from IP server W are
stored. In the following explanation, applications down-
loaded from IP server W to be stored in application stor-
age area 14a of EEPROM 14 are referred to as download
applications.

[0040] As shown in Fig.3, in table storage area 14b,
application control table TBL is provided. As shown, stor-
age location information of the application (storage me-
dium name or memory address), and download flag F is
stored in application control table TBL in relation with
every application name stored in mobile phone MS (that
is, the preinstalled application or downloaded applica-
tion).

[0041] Download flagF is aflag which indicates wheth-
er an application is a downloaded application. If an ap-
plication is a downloaded one, flag F has a value of "1";
if the application is a preinstalled one, the flag has a value
of "0".

[0042] Inthe presentembodiment, CPU 11, atthe time
of executing an application stored in ROM 12 and EEP-
ROM 14, treats the executed application differently on
the basis of the contents of application control table TBL.
More specifically, CPU 11 reads out download flag F from
the application control table TBL at the time of executing
an application, and in the case that the download flag
has a value of "1", CPU 11 sends a control signal to liquid
crystal display MS4. Upon receipt of the signal, a prede-
termined image is displayed on liquid crystal display
MS4. Thus, according to the present embodiment, the
mobile phone MS is able to notify a user that an applica-
tion being executed by CPU 11 is a downloaded appli-
cation.

[0043] Fig. 4A shows an example of a display in liquid
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crystal display MS4 when executing a preinstalled appli-
cation, and Fig. 4B shows an example of a display in
liquid crystal display MS4 when executing a downloaded
application. As will be apparent from Fig. 4A and Fig. 4B,
a symbol showing "DL" is displayed in Fig. 4B (hereafter,
the image is referred to as "DL" mark). Thus, when the
application being executed is a download application,
"DL" is displayed.

[0044] Furthermore, the display screen shown in Fig.
4a and Fig. 4B is divided into two areas. That is, in the
figure, in an area below the dotted line a runtime screen
of an application being executed is displayed; and in an
area P above the dotted line icons which are typically
used in a mobile phone, such as an antenna symbol, are
displayed (hereafter, these icons are referred to as "pic-
togram”. "DL" is also a pictogram). Note that the area P
is not used by any application, and is independent from
other area.

[0045] When "DL"is displayed in area P, it can be de-
termined that an application being executed is a down-
loaded application.

(B) Application Runtime Environment of Mobile Phone

[0046] Fig.5isaschematicdiagram showingaruntime
environment of an application in mobile phone MS.
[0047] Inthe present embodiment, the application ex-
ecution environment of mobile phone MS includes a Java
runtime environment (hereafter, referred to as "Java
Runtime Environment" (JRE)) on an operating system
(hereafter, referred to as "OS") provided in the lowest
layer.

[0048] JRE is comprised of a Java application manag-
er (hereafter, abbreviated as "JAM") and Java virtual ma-
chine (hereafter, abbreviated as "KVM"), and both are
executed under OS functionality. A Java application is
executed by CPU 11 on the basis of a runtime environ-
ment that JRE provides. JAM is software for controlling
security in executing a Java application. KVM is software
for executing, under control of JAM, a Java application;
and it functions to convert bytecode, execution file type
of Java, into mandate code recognizable by CPU 11 of
mobile phone MS.

[0049] Applications other than Java applications (for
example, WWW a browser and so forth) are executed
by CPU 11 under OS functionality.

[1.2] Operation of First Embodiment

[0050] Hereafter, operations of the present embodi-
ment will be explained in the following order (A) operation
when downloading an application (B) operation when ex-
ecuting an application in mobile phone MS.

(A) operation when downloading an application

[0051] An operation of downloading an application will
now be explained below with reference to the data se-
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quence shown in Fig.6.

[0052] Firstly, a user operates instruction input unit
MS3 of mobile phone MS so as to activate WWW brows-
er. After the input, in response to an operation signal sent
from instruction input unit MS3, CPU 11 reads out WWW
browser from ROM 12, and carries out a packet registra-
tion on a packet subscriber processing device which is
inside mobile packet communication network MPN de-
scribed above. The packet registration is a registration
procedure for packet switching between mobile phone
MS and mobile packet communication network MPN.
When packet registration is carried out, mobile phone
MS can conduct packet switching between gateway serv-
er GWS, which enables mobile phone MS to send a re-
quest or response during packet switching.

[0053] Thereafter, when the user performs, for exam-
ple, an input operation designating a URL that identifies
the download page of IP server W, CPU 11 in mobile
phone MS transmits a GET request D1, including the
URL, to mobile packet communications network MPN
through transmitter-receiver part MS2. The GET request
D1 is then received by gateway server GWS, and the
gateway server executes protocol conversion on the re-
quest received and transmits it to the Internet INET as
GET request D2.

[0054] IP server W, upon receiving the GET request
D2, sends HTML data D3 designated by the URL includ-
edinthe GET demand D2 (in this case, a download page)
to the Internet INET. HTML data D3 is received by Gate-
way server GWS and is transmitted to the Internet INET
as HTML data D4.

[0055] The HTML data D4 is then received by trans-
mitter-receiver unit MS2 of mobile phone MS. CPU 11 of
mobile phone MS stores received HTML data D4 in RAM
13, and displays on liquid crystal display MS4 a screen
showing the HTML data D4.

[0056] Fig. 7 is a diagram showing an example of an
image displayed on liquid crystal display MS4 of mobile
phone MS that has received HTML data D4. As shown
in the figure, an application title that mobile phone MS
can download from IP server W is displayed on liquid
crystal display MS4 of mobile phone MS as a menu title.
Specifically, in Fig.7, download menus and several ap-
plication titles are displayed on the liquid crystal display.
These application titles are written in the form of anchor
tag in HTML data.

[0057] At this stage, if a user wants to download "ap-
plication (a)", the following operation is performed. In the
operation, using cursor keys a user first selects an ap-
plication title. Next, CPU 11 highlights a character string
of the selected application title. In the case shown in Fig.
7, the term "character string" referred to as "application
(a)" is highlighted, and when the user holds down a pre-
determined button of instruction input unit M3, during this
high-lighted state, CPU 11 transmits GET request D5
including a URL that which designates a menu title "ap-
plication (a)" to mobile packet communications network
MPN through transmitter-receiver unit MS2. At this time,
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CPU 11 stores the character string of the designated ap-
plication title (that is, "application (a)") in RAM13.
[0058] GET request D5 sent from mobile phone MS is
received by gateway server GWS and is transmitted to
the Internet INET as GET request D6 to be received by
IP server W. IP server W extracts the URL included in
the received GET request D6. IP server W sends the
application designated by the URL (in this case, applica-
tion (a)) as data D7 to the Internet INET. Data D7 is sub-
jected to protocol conversion by gateway server GWS,
and is then received by mobile phone MS as data D8.
[0059] In the present embodiment, a different process
is performed depending on whether the application to be
downloaded (that is, application (a)) is a Java application
or not. The following description will be given in two-part
form: when application (a) is a Java application; and when
application (a) is another type of application.

(i) When application (a) is a Java application

[0060] When IP server W receives the GET request
D6 sent by mobile phone MS and transmitted through
gateway server GWS, IP server W extracts a URL that
is included in the GET request. Then, IP server W sends
ADF corresponding to the URL (in this case, ADF corre-
lating to application (a) to the Internet INET. The ADF is
received by gateway server GWS, and is transmitted to
mobile packet communications network MPN.

[0061] When atransmitter-receiver unit MS2 of mobile
phone MS receives the ADF, CPU 11 of mobile station
MS extracts an application title "application (a)" included
in the ADF, and stores it in application control table TBL.
Then, CPU 11 stores the received ADF in application
storage area 14a of EEPROM14, and CPU 11 stores the
storage location of the ADF (that is, storage medium title
(EEPROM14) and memory address) in RAM 13.
[0062] Next, CPU 11 sends a distribution request of
Jar corresponding to the received ADF (that is, Jar of
application a) to the mobile packet communications net-
work MPN. Gateway server GWS transmits the distribu-
tion request of Jar, and IP server W receives it. IP server
W sends Jar corresponding to the distribution request
(that is, Jar corresponding to application (a)) to CPU 11
in response to the request.

[0063] When transmitter-receiver unit MS2 of mobile
phone MS receives the Jar, a process as outlined in the
following steps is performed by CPU 11.

Step1

[0064] CPU 11 stores Jar of the application (a) in the
application storage area 14a of EEPROM 14. When stor-
ing the received application (a), CPU 11 reads out a stor-
age location of ADF stored in RAM 13 and correlates it
with the Jar.

[0065] Next, CPU 11 stores storage location informa-
tion of application (a) (that is, storage location of ADF
and Jar corresponding to application (a)) in application
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control table TBL. At this time, type of storage medium
(EEPROM14) and a memory address are stored as the
storage location information in the application control ta-
ble.

Step3

[0066] CPU 11 stores download flag F in application
control table TBL. In this case, since application (a) is
downloaded from IP server W, CPU 11 stores "1" as
download flag F in application control table TBL.

Step4

[0067] CPU 11 displays a message such as, for exam-
ple, "download completed" on liquid crystal display MS4,
and ends the process.

(ii) When Application (a) is not a Java Application

[0068] IP server W thatreceives GET request D6, sent
from mobile phone MS and transmitted through gateway
server GWS, extracts a URL included in the GET request
and sends the application designated by the URL (that
is, application (a)) to the Internet INET as data D7. When
the data D7 is transmitted through the gateway server
as data D8 and transmitter-receiver unit MS2 of mobile
phone MS receives it, CPU 11 of the mobile phone per-
forms the following process.

Step 1

[0069] CPU 11 reads out character string "application
(a)" stored in RAM 13, and stores it in application control
table TBL as an application title.

Step2

[0070] CPU 11 stores the received application (a) in
application storage area 14a of EEPROM14.

Step3

[0071] Next, CPU 11 stores storage location informa-
tion of application (a) in application control table TBL. At
this time, type of storage medium (EEPROM14) and a
memory address are stored as the storage location in-
formation in the application control table.

Step4

[0072] CPU 11 stores download flag F in application
control table TBL. In this case, since application (a) is
downloaded from IP server W, CPU 11 stores "1" as
download flag F in application control table TBL.
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Step5

[0073] CPU 11 displays a message such as, for exam-
ple, "download completed" on liquid crystal display MS4,
and ends the process.

(B) Operation when an application is executed on mobile
phone MS

[0074] An operation when an application is executed
on mobile phone MS will now be explained with reference
to Fig. 8. In the following explanation, application control
table TBL of EEPROM 14 is assumed to be comprised
of the same contents as the application control table
shown in Fig. 3.

[0075] When a user operates a predetermined button
of instruction input unit MS3, CPU 11 of mobile phone
MS reads out all application titles stored in application
control table TBL. CPU 11 then transmits a display control
signal to liquid crystal display MS4 to display the appli-
cation title (step Sa1, Sa2). When liquid crystal display
MS4 receives the signal it displays amenu corresponding
to each application title.

[0076] When a menu is displayed on liquid crystal dis-
play MS4, CPU 11 remains in standby mode until a user
inputs an instruction input unit MS3 for prompt execution
of the application (step Sa3).

[0077] When a user inputs application title "application
(a)" to start application (a) for example, CPU 11 reads
out storage location information "EEPROM (#1)" and
download flag F "I", each corresponding to application
title "application (a)", from application control table TBL
(step Sa4).

[0078] After the read out ends, CPU 11 can determine
whether the read-out download flag F has a value of "1"
(step Sab). In the case described above, download flag
F corresponding to application title "application (a)" has
a value of "1". Therefore, the determination in step Sa5
is "Yes". Upon making this determination, CPU 11 per-
forms a process to display "DL" in area P of liquid crystal
display MS4 (step Sa6), and CPU 11 reads out the ap-
plication (a) that the user designated (when application
(a) is a Java application, ADF or Jar) according to the
storage location information "EEPROM (#1)" (step Sa7).
[0079] Whenthe determinationinstep Sa5is"No" (that
is, when a download flag F has a value of "0"), CPU 11
reads out the designated application and does not have
liquid crystal display MS4 to display anything on area P
(step Sa7).

[0080] In this way, CPU 11 executes an application (a)
under a condition appropriate for the application (step
Sa8). More specifically, when an application (a) is a Java
application, CPU 11 executes it on the basis of the func-
tion provided by JRE; whereas, when an application (a)
is an application other than a Java application, CPU 11
executes the application (a) on the basis of the under OS
functionality.

[0081] As described above, when the mobile phone
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according to the present embodiment executes a down-
loaded application, "DL" is displayed on liquid crystal dis-
play, thereby alerting a user of the phone to a potential
problem of reliability of the downloaded application.
[0082] Note that, in the present embodiment, the area
where the "DL" mark is displayed on the liquid crystal
display is independent from an area where application
uses, therefore the area is not occupied when an appli-
cation is executed. Hence, regardless of a type or func-
tion of an application executed on the mobile phone, itis
possible to notify a user that downloaded-application is
in progress.

[0083] In the present embodiment, execution of a
downloaded application is notified to a user by displaying
a pictogram on area P, but it may also be shown in an-
other area. Alternatively, notification may be conveyed
to a user by another means, such as audibly.

[0084] Furthermore, pictograms displayed on liquid
crystal display MS4 may be other than "DL" such as sym-
bols and pictographs.

[0085] In the present embodiment, mobile phone MS
is provided with an application from IP server W. How-
ever, Personal Handyphone System (PHS), telephone,
Personal Digital Assistants (PDA), personal computers
and the like can also be employed.

[0086] When using a terminal such as personal com-
puter, it is possible to display a pictogram on a task-bar
provided in a multi-task OS.

[0087] In the present embodiment, pictogram ("DL"
symbol) is displayed when an application being executed
in mobile phone MS is a downloaded application. How-
ever, it is possible to display a pictogram when an appli-
cation to be executed is a preinstalled application, and
not to display any pictogram when executing a down-
loaded application.

[1.3] Modifications
< Modification 1-1 >

[0088] Inthepresentembodiment, CPU 11 determines
whether the application is downloaded application on the
basis of download flag F stored in application control table
TBL. However, determining whether the application is a
downloaded application or a preinstalled application by
another method is possible.

[0089] For example, a configuration such as in the fol-
lowing could be used.

[0090] As described above, a preinstalled application
is stored in ROM 12 of a mobile phone MS at the time of
factory shipping, and then shipped. On the other hand,
a download application is stored in EEPROM 14. There-
fore, the preinstalled application and download applica-
tion are stored in physically different storage media re-
spectively. Hence, it is possible for CPU 11 to determine
whether the application to execute is a downloaded ap-
plication or a preinstalled application on the basis of a
physical difference in storage medium (that is, whether
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it is "ROM 12" or "EEPROM 14").

[0091] More specifically, since storage location infor-
mation is stored in application control table TBL of EEP-
ROM, whether the application is a downloaded applica-
tion or a preinstalled application is determined on the
basis of storage location information. Thus, download
flag F on application control table TBL is not needed.
[0092] Fig. 9 is a figure showing a process of CPU 11
adopting modification described above. Since the proc-
ess in Fig. 9 is the same as the process in Fig. 3, as far
as step Sb3, explanation before step Sb3 will be omitted.
CPU 11 determines whether the storage medium title of
the storage location information read out in step Sb4 is
"EEPROM" (step Sb5). When the storage medium title
is "EEPROM", CPU 11 displays "DL" on liquid crystal
display MS4 (step Sb6). When the storage medium title
is other than "EEPROM" (in this sample, when it is ROM
12), "DL" is not displayed on liquid crystal display MS4.
[0093] Also, a pictogram ("DL" symbol) may be dis-
played when an application stored in ROM12 is running.

<Modification 1-2>

[0094] Fig. 10 is a diagram showing the configuration
of mobile phone MS 10 according to the present modifi-
cation. Like elements are denoted by the same reference
numerals used in Fig.2.

[0095] Inmobile phone MS10 according to the present
modification, unlike the mobile phone MS shown in Fig.
2, mobile phone MS in the present modification has an
external device connecting interface MS6 for connecting
an external device such as a CD-ROM drive to relay data.
Further, mobile phone MS 10 can be provided with an
application from an external device that is connected to
external device interface unit MS6, and stores the appli-
cations in EEPROM 14.

[0096] Further, in the present modification, download
flag F is not stored in application control table TBL, and
install flag F2 is stored in its place. The flag F2 indicates
whether an application is installed from an external de-
vice.

[0097] When installing an application from an external
device, CPU 11 operates so that the install flag F has a
value of "1" and stores the flag in application control table
TBL. Then, when executing the application, CPU 11 dis-
plays "DL" mark on liquid crystal display MS4 when install
flag F has a value of "1". Note that, since the process of
displaying a "DL" mark is the same as the process in Fig.
8, explanation is omitted.

[0098] As described, according to the present modifi-
cation, not only when executing an application download-
ed from network but also when installing an application
from an external device, it is possible to notify a user that
the application being executed is incorporated from a dif-
ferent source.

[0099] In the present modification, mobile phone MS
is designed to display a pictogram ("DL" mark) when an
application being executed in mobile phone MS is in-
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stalled from an external storage medium. However, a pic-
togram may be displayed when the application being ex-
ecuted is a preinstalled application.

[2] Second Embodiment

[0100] In the first embodiment, the display of a picto-
gram is determined on the basis of whether it is a down-
loaded application or a preinstalled application. Howev-
er, among downloaded applications there are still appli-
cations that may not be safe. For this reason, itis possible
to determine whether to display a pictogram by distin-
guishing a downloaded application from a safe one, and
one for which may not be safe.

[0101] Inthe second embodiment, as shownin Fig.11,
gateway server GWS2 is used to enable discrimination
as described such as above. Like elements are denoted
by the same reference numerals used in Fig. 11.
[0102] The gateway server GWS2 includes an ap-
proved database GWS21. The data stored in approved
database GWS21 is an address of IP server W obtained
by an IP under contract with a mobile communication
carrier to guarantee application reliability. When Gate-
way server GWS2 receives data from Internet INET, it
extracts sender address of the data, and then searches
for the same address in approved database GWS21.
[0103] Forexample, if explained with reference to Fig.
6, when gateway server GWS2 receives data D7, it ex-
tracts sender address from data D7 and determines
whether the same address as the sender address is
stored in approved database GWS21. If the same ad-
dress as the sender address is stored in approved data-
base GWS21 as a result of the determination, the gate-
way server executes a protocol conversion on the re-
ceived data D7, and when transmitting it to mobile packet
communications network MPN as data D8, an identifier
indicating that that it is approved (hereafter, referred to
as "approval identifier") is added to a header part of the
packet.

[0104] If the same address as the sender address is
not stored in approved database GWS21 as a result of
the determination, gateway server GWS 2 executes a
protocol conversion on the received data, and transmit
them to mobile packet communications network MPN
without adding an identifier.

[0105] CPU 11 of mobile phone MS that received data
D8 determines whether an approval identifier is included
in a header part of the data D8. When an approval iden-
tifier is added to data D8, CPU 11 operates so that down-
load flag F, corresponding to the application, has a value
of "0" and stores the flag in application control table TBL.
When an approval identifier is not added to data D8, mo-
bile phone MS operates so that the download flag F, cor-
responding to the application, has a value of "1" and
stores the flag in application control table TBL.

[0106] Note that, with respect to an operation when an
application is executed, because it is essentially the
same as that described in the first embodiment, expla-
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nation (refer to Fig. 9) will be omitted.

[0107] Gateway server assures reliability of data re-
ceived from the Internet as described above. Due to this
system, a user of a mobile phone can recognize whether
an application being executed is assured in reliability with
ease and certainty. Additionally, IP can provide an appli-
cation by collecting reliability from a user.

[0108] In the present embodiment, a pictogram ("DL"
symbol) is displayed when the reliability of the application
being executed on mobile phone MS is not assured. How-
ever, it is also possible to display a pictogram ("DL" sym-
bol) when the reliability of the application being executed
on mobile phone MS is assured.

[3] Modifications

[0109] An embodiment of the present invention may
be a mode of producing and selling a mobile phone that
displays a symbol on the basis of whether it is a download
application or an installed application; or a mode of dis-
tributing through telecommunication lines programs that
makes a terminal device realize the above function; or a
mode of distributing such programs in a computer-read-
able storage medium.

[0110] The invention also relates to the following num-
bered embodiments I. to XV.

I. A terminal device comprising:

storage means for storing a plurality of applica-
tions; and

application executing means for executing an
application stored in the storage means, and for
giving a user a notification on the basis of a
source of an application being executed.

II. A terminal device according to embodiment |,
wherein said application executing means deter-
mines a source of an application on the basis of an
installation method of the application.

lll. A terminal device according to embodiment |,
wherein said application executing means changes
said notification on the basis of whether said appli-
cation being executed is downloaded from a net-
work.

IV. A terminal device according to embodiment I,
wherein said application executing means changes
said notification on the basis of whether said appli-
cation being executed is read out from an external
storage medium.

V. A terminal device according to embodiment I,

wherein said application executing means changes
said notification on the basis of whether reliability of
said application being executed is guaranteed by a
third party which is different from a provider of said
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application.

VI. A terminal device according to embodiment V,
wherein said application stored in said storage
means includes an application downloaded from a
network via a relay device; and

said application executing means determines wheth-
er reliability of the application is guaranteed on the
basis of whether there is a predetermined identifier
added by said relay device.

VII. A terminal device according to embodiment I,
wherein said storage means comprises:

first storage means for storing an application ob-
tained from external storage medium; and
second storage means for storing a preinstalled
application;

wherein said application executing means changes
said natification on the basis of whether said appli-
cation being executed is from said first storage
means or from said second storage means.

VIII. A terminal device according to embodiment I,
further comprising:

display means for displaying various information
under control of said application executing
means; and

wherein said application executing means displays
by image on said display means said notification that
differs on the basis of source of application.

IX. A terminal device according to embodiment VI,
wherein said display means display an image for an
application executed by said application executing
means on a first displaying area, and an image for
said notification information on a second displaying
area that is independent from said first displaying
area.

X. A method for having a terminal device to execute
an application, comprising the steps of:

causing a terminal device to download an appli-
cation from a network;

causing said terminal device to store said appli-
cation in a storage unit in relation to a download
identifier showing that said application is a
downloaded application; and

causing said terminal device, if a download iden-
tifier is related to an application when executing
said application, to display a predetermined im-
age on a displaying unit of said terminal device.

XI. A method for having a terminal device to execute
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an application, comprising the steps of: liability of said data is assured on the basis of
identification of the server that sends said data
causing said terminal device to download an ap- received by said receiving means.
plication from a network through a relay server;

and 5

causing said terminal device, if said terminal de- Claims

vice finds an identifier attached by a relay server

on said application when executing said appli- 1. A terminal device comprising:

cation, to display a predetermined image on a

display of said terminal device. 10 a communication unit that is configured to obtain

one or more applications from an external de-
XIl. A program product for having a computer to per- vice;
form a process comprising the steps of: a memory that is configured to store each of one
or more applications obtained by the communi-

downloading an application from a network by 75 cation unit in association with attribute data in-
using a communication unit; dicating whether the application was obtained
storing said application in a storage unit in rela- by the communication unit along with a reliability
tion to a download identifier showing that said indicator indicating a degree of reliability of the
application is a downloaded application; and application;

displaying a predetermined image on a display- 20 aninstruction input unit that is configured to gen-

ing unit of said terminal device, if a download
identifier is related to said application when said
application is being executed.

erate, in response to an input operation made
by a user, an execution instruction to execute
an application stored in the memory;

at least one of:

XIIl. A computer-readable medium for storing a pro- 25
gram product for having a computer perform a proc-
ess comprising the steps of:

a notification unit that is configured to pro-
vide to the user a notification indicating that

downloading an application from a network by

an application under execution does not
have a certain degree of reliability; and

using a communication unit; 30 a notification unit that is configured to pro-
storing said application in a storage unit in rela- vide to the user a notification indicating that
tion to a download identifier showing the appli- an application under execution has a certain
cation is a downloaded application; and degree of reliability; and

displaying a predetermined image on a display

of said terminal device, if a download identifier 35 a processing unit that is configured to:

is related to said application when said applica-
tion is being executed.

(a) determine, on reception of an application
by the communication unit, whether the ap-

XIV. A relay device for relaying data between a first
network and a second network, therelay device com- 40
prising:

plication is received along with the reliability
indicator,
(b) control the memory to store the received

receiving means for receiving data from said first
network; and

forwarding means for forwarding data received
by said receiving means to said second network,
and for adding a predetermined identifier to said
data when reliability of said data is not assured
by a third authority that is different from the
source of said data.

XV. A relay device according to embodiment XIV,
wherein:

data received by the receiving means from said
first network is sent by a server connected to
said first network; and

said forwarding means determines whether re-
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application in association with the attribute
data indicating a result of the determination
on whether the application is received along
with the reliability indicator,

(c) execute the received application in ac-
cordance with the execution instruction
generated by the instruction input unit,

(d) determine, for the received application
subject to execution and on the execution
of the received application, whether the re-
ceived application has the certain degree of
reliability on the basis of the attribute data
stored in the memory in association with the
application, and

at least one of:

(e) control the natification unit to pro-
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vide to the user the notification at least
partly during a time the application is
under execution only when it is deter-
mined that the application does not
have the certain degree of reliability,
and

(e’) control the notification unit to pro-
vide to the user notification atleast part-
ly during a time the application is under
execution only when it is determined
that the application has the certain de-
gree of reliability.

The terminal device according to claim 1, wherein:

the communication unit is configured to obtain
one or more applications from a data source in
a network through the network.

The terminal device according to claim 2, wherein:

the communication unit is configured to obtain
one or more applications from an external stor-
age medium through the external device that
reads out the one or more applications from the
external storage medium.

A method for having a terminal device to execute an
application, wherein
the terminal device comprises:

a communication unit that obtains one or more
applications from an external device;

a memory that stores each of one or more ap-
plications obtained by the communication unit
in association with attribute data indicating
whether the application was obtained by the
communication unit along with a reliability indi-
cator indicating a degree of reliability of the ap-
plication;

an instruction input unit that generates, in re-
sponse to an input operation made by a user,
an execution instruction to execute an applica-
tion stored in the memory;

at least one of:

a notification unit that provides to the user
a notification indicating that an application
under execution does not have a certain de-
gree of reliability; and

a notification unit that provides to the user
a notification indicating that an application
under execution has a certain degree of re-
liability; and

the method comprises the steps of:

(a) determining, on reception of an applica-

10

15

20

25

30

35

40

45

50

55

11

20

tion by the communication unit, whether the
application is received along with the relia-
bility indicator,

(b) controlling the memory to store the re-
ceived application in association with the at-
tribute data indicating a result of the deter-
mination on whether the application is re-
ceived along with the reliability indicator,
(c) executing the received application in ac-
cordance with the execution instruction
generated by the instruction input unit,

(d) determining, for the received application
subject to execution and on the execution
of the received application, whether the re-
ceived application has the certain degree of
reliability on the basis of the attribute data
stored in the memory in association with the
application, and

at least one of:

(e) controlling the notification unit to
provide to the user the notification at
least partly during atime the application
is under execution only when it is de-
termined that the application does not
have the certain degree of reliability,
and

(e’) controlling the notification unit to
provide to the user notification at least
partly during a time the application is
under execution only when it is deter-
mined that the application has the cer-
tain degree of reliability.

5. The method according to claim 4, wherein:

the communication unit obtains one or more ap-
plications from a data source in a network
through the network.

6. The method according to claim 5, wherein:

the communication unit obtains one or more ap-
plications from an external storage medium
through the external device that reads out the
one or more applications from the external stor-
age medium.
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FIG 4B
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FIG 7
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FIG. 9
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